Introduction
The structure of biflavonoids can be deduced in most cases from their 13C and 'H N M R spectra, if completely assigned spectra of the constituent monoflavones are available. A full assignment of the biflavonoid spectra however can rarely by made without a correlation of the 'H and 13C spec tra and with small samples this can often be achieved in a reasonable period of time only by means of the new "inverse" i.e. proton detected C-H correlation techniques. With the recent dis covery of triflavonoids in several mosses and the need to establish their structures it became impor tant to have a set of fully assigned biflavonoid spectra. For this reason the 'H and 13C N M R spec tra of some representative biflavonoids were rein vestigated using the "inverse" method.
Most "inverse" experiments in the literature [1] have utilized the H M Q C (Heteronuclear Multiple Quantum Coherence) pulse sequence [2, 3] in which the 13C heteronuclei are indirectly detected in the second time dimension (^) via zero-and double quantum coherences. An alternative "Overbodenhausen" experiment [4] [5, 6] , however in general a disadvantage of HSQC is that it requires more pulses than H M Q C and is consequently more prone to artifacts, pulse missetting and pulse imperfections. In the present study the H M Q C sequence was used throughout. Compared to the INEPT based 13C detected con ventional 2D sequence [7] , "inverse" shift corre lated 2 D spectra can be acquired about 60 times faster [7] .
Common usage of trivial and semisystematic names has led in the field of biflavonoids to numberings that are somewhat ambigous. Therefore all compounds in the present study, whose N M R data are given in the tables are also represented by structural formulae on which the numbering is in dicated. Ambiguities are found especially in the numbering of a B-ring that bears an interflavonyl linkage (e.g. lb , lc , 2b, 2c) where in some cases it differs from the numbering used for die B-ring of the corresponding monoflavone. Most of the 13C and 'H N M R data of monoflavonoids referred to in this text can be found loc. cit. [8] and [9] Table I . It can be seen from the formulae (or better from stereo models) of these compounds that, due to steric hindrance, the preferred orienta tion of the rings IB and I IA is perpendicular to The resonances of C-3 are seen near 106 ppm, because the interflavonyl-linkage at C-2' prevents co planarity of the rings IC and IB thus interfering with the resonance between these two rings. Simi lar effects have been observed in the spectrum of hegoflavone [10] .
The first compound in Table II , anhydrobartramiaflavone (5), is derived from philonotisflavone (4) by the addition of a second interflavonyl bond between C-2"' and C-8, which produces a sym metrical macrocyclic molecule. In this compound the B-rings are fixed almost perpendicular to their respective C-rings which causes a downfield shift of the C-3 resonances to 108.9 ppm. The H-3 sig nals in contrast are shifted upfield to 5.74 ppm by the shielding effect of the A-ring of the other flavone moiety. The overall highfield shift of the B-ring protons is presumably due to the mutual shielding of the two B-rings as well as to the elimi nation of resonance with the C-rings by virtue of their almost perpendicular orientation to the Aand C-rings.
Compounds 6 and 7 in Table II are character ized by an interflavonyl-linkage between the rings IA and IIA . Agathisflavone-7,7"-dimethylether (6) has its interflavonyl-linkage between C-6 and C-8". The IB-ring protons are therefore not shield ed by the I I A-ring, whereas its I I B-ring protons are shielded by the I A-ring to much the same extend as in 2 a.
The symmetrical cupressuflavone-7,7"-dimethylether (7) with its interflavonyl-linkage between C-8 and C-8" has the protons of the IB and IIB rings shielded by the IIA and IA rings respectively. (8) is also symmetrical and its 'H N M R spectrum is very close to that of the I-moiety of la . The 0.1 ppm difference between the H-2' resonances is not surprising, since the sub stituents at C-3', the II B-ring with 8 and the IIAring with 1 a, are quite different. N M R spectral data for aulacomnium-biaureusidin (9), campylopusaurone (10) and hinokiflavone (11) are presented in Table III . The interflavonyl linkage of 9 and 10 is analogous to that of robustaflavone (la ) and its derivatives lb,c; thus the I I B-ring protons show no sign of shielding by the I B-rings. The structure of the biaureusidin 9 can in fact be deduced easily by comparing its 'H and 13C N M R spectra with those of aureusidin itself [11] , the absence of the above shielding being of no struc tural importance. In the case of the aurone-flavanone biflavonoid 10 however the absence of shield Hinokiflavone (11) is a diarylether type bi flavonoid. Due to the wide separation of the two monoflavones by the 4'-6" oxygen bridge, its 'H and 13C N M R data are very close of those of its constituent monomers. The corresponding 4'-0->8" linked biapigenin, Lanaroflavone, has been discovered only recently and it was not avail able for a detailed study. Data in the literature [12] however are suggesting that there is a considerable interaction between the IB-and IIB-rings.
3',3"'-Biapigenin

Experimental
Most of the inverse, shift correlated 2D spectra were recorded on a Varian Unity 500 in DMSO-d6 with a 5 mm inverse probe at 23 °C, using the Standard supplied "H M Q C " pulse sequence with ,3C W ALTZ decoupling during acquisition. Sam ples were typically 2-5 mg and run for at least 12 h each, although this was usually not necessary as an excellent signal to noise ratio was normally observed.
For each H M Q C spectrum, a total of 512 F ID 's, each of 2 k complex data points were col lected in "hypercomplex" mode and zero filled twice in /, before a phase sensitive 2D fourier transform with non-shifted gaussian weighting in both dimensions was carried out.
Sources o f compounds
Robustaflavone (la ) was prepared by WesselyMoser rearrangement of 2 a [15] , anhydrobartramiaflavone (5) by acid-treatment of bartramiaflavone [16] , and 3',3"'-biapigenin (8) by dehydrogen ation of 3',3"'-binaringenin [17] . All other com pounds have been isolated from plants: lb and 2b from Rhytidiadelphus squarrosus [18] , 2 a from Sequoiadendron giganteum [19] , lc and 2c from Racomitrium lanuginosum [20] , 3 and 4 from Bartramia pomiformis [21] , 6 and 7 from Agathis aus tralis [13] , 9 from Aulacomnium palustre [14] , 10 from Campylopus clavatus [11] , and 11 from M e tasequoia glyptostroboides [22] .
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